Current awareness of zoonotic diseases
The fact that at least 80% of the 250 or so infections described in man are shared with other vertebrates testifies to the importance of zoonotic diseases. Many of the more important zoonoses in man are infections of farm and companion animals and their control is as important to the veterinary profession as it is to the medical profession. A three-day course on Current Awareness of Zoonotic Diseases organized by the Section of Comparative Medicine (12 -14 March 1979) provided an opportunity to take stock of the prevalence of zoonotic diseases in the United Kingdom, and attracted more than 80 participants from the public and animal health services. Nineteen papers were given on the principles of the study of zoonotic diseases and on the commoner of these diseases.
Mr P R Ellis (University of Reading) stressed the changing pattern of prevalence of zoonoses and the factors responsible for these changes. The last human case of rabies in the UK occurred in 1903, although the country is increasingly under threat from sylvatic rabies on the continent of Europe. Bovine tuberculosis was eradicated from man by milk pasteurization and attestation programmes. Within 2 years or so bovine brucellosis is expected to be eradicated. Other diseases are still prevalent or increasing: salmonellosis caused by a continually changing spectrum of strains is still important, its prevalence being linked to intensivism in agriculture and changes in eating habits and food packaging. Increase in the incidence of the beef tapeworm and cysticercosis in cattle could be related to increased tourism and immigration and to spreading of untreated sewage on farm land. There exists a great need for better data on disease prevalence, in terms of the population at risk, and disease rate, in terms of the proportion of animals and persons infected. The limited budgets available for the control of zoonotic diseases require the application of new systems of economic analysis and modelling to make more efficient use of the more traditional field and laboratory investigative procedures.
Medical and veterinary surveillance were discussed by Dr N S Galbraith (Communicable Disease Surveillance Centre, Colindale) and Mr G Davies (Epidemiology Unit, Central Veterinary Laboratory, Weybridge). The increasing links between their two organizations has been furthered by the appointment of a veterinary epidemiologist to liaise between them -an arrangement similar to one which has been in operation in Scotland for the past two years. In addition, local zoonoses groups consisting of medical, veterinary and environmental health officers have functioned for 0141-<l768j79/120946-<l3/S01.00/0 a number of years in the UK, and are paving the way for the multidisciplinary. teams that would be needed for the control of zoonoses in the future. Dr K Bogel (WHO, Geneva) reviewed zoonoses control programmes at an international level, and discussed the concept of 'planning modules' which could be made available for national disease control programmes and backed up by international technical cooperation. The Mediterranean Zoonoses Control Centre being established at present in Athens by the UN Development Program and WHO will provide such a service.
An increase in the parasitic zoonoses, which are at present not notifiable, Was described by several speakers. Professor M J Clarkson (University of Liverpool) reported on the increase in hydatid disease in man in mid-Wales, where high antibody titres have been detected in more than a third of 147 individuals surveyed, and where 25% of farm dogs were infected with Echinococcus granulosus and 38% of adult sheep by hydatids. Here the intimate association between sheep carcases and offal, farm dogs, and man appears to be the cause of the increase, and points to the need for a control scheme such as that successfully practised in Tasmania. An apparent increase in beef carcase condemnation due to the presence of cysticerci of the beef tapeworm, Taenia saginata, was attributed by Dr M M H Sewell (University of Edinburgh) to the increased disposal of sewage on to farm land, the prevalence of birds, especially gulls, and the increased popularity of 'wild camping'. Such condemnation could cause severe economic loss to the farmer, for whom compensation was not available. However, it is the lightly affected carcases which are likely to escape detection that present the main hazard to man. The 5000 packets of tapeworm specific sold in the United Kingdom during 1978 possibly give an indication of the prevalence of the adult worm in man. Freezing of beef carcases from affected farms and more satisfactory sewage disposal appear to be the remedies.
Growing awareness of the common roundworm of dogs, Toxocara canis, as a zoonosis was reviewed by Professor A W Woodruff (London School of Hygiene and Tropical Medicine). Surveys of dogs in London have shown some 20% to be infected and about 2% of apparently healthy persons have been shown by skin tests to have been infected. Infection of man results from ingestion of toxocara ova and passage of larve in the tissues, and significant associations have been observed between positive skin tests and several different symptoms, including choroidoretinitis, hepato-© 1979The Royal Societyof Medicine megaly, asthma and bronchitis, and epilepsy. Ova require to mature in earth before they become infectious, and exposure to contaminated soil is a greater hazard than contact with infected dogs. Surveys of soil samples taken from parks and children's play areas have revealed contamination by ova to be common, and point to the need to control this source of exposure by segregation of dog exercise areas and children's play areas, health education, and regular worming of dogs.
Zoonotic aspects of toxoplasmosis and sarcosporidiosis were reviewed by Professor P C C Garnham (Imperial College, Ascot), who described the remarkable discovery in recent years that these parasites are the asexual stages of coccidia found in the intestines of cats, dogs and other animals. Approximately 25% of the adult human population of the world present serological evidence of infection by Toxoplasma gondii, with the zoonotic type of infection being acquired either by eating uncooked meat containing the asexual cysts or by ingestion of oocysts from cats. In sarcosporidiosis man can be either the definitive host, becoming infected by eating meat containing sarcocysts and shedding oocysts in his faeces, or the intermediate host, due to swallowing of oocysts followed by the development of sarcocysts in his muscles. Few surveys of sarcosporidiosis in man have been conducted and its prevalance is uncertain, although there have been at least 25 cases of the latter form.
Dr M Hewitt (Consultant Dermatologist, Cornwall Clinical Area) presented an excellently illustrated review of fungal and ectoparasitic skin diseases in man acquired from animals. Animal ringworm infections in man are quite familiar and are commonly acquired from cattle, dogs, cats, and a variety of other species, especially hedgehogs and mice. Ectoparasitic infections are increasingly becoming recognized as causes of a variety of often severe human cutaneous reactions, and especially imporant are fleas, Cheyletiella spp. and Sarcoptes scabei canis. Interchange of information between medical and veterinary practitioners at a local level could be of value in control and prevention of these conditions.
Attention was then directed to the major Zoonoses. Brucellosis caused by Brucella abortus infection has become recognized as a serious occupational hazard in recent years, affecting particularly veterinary surgeons, farmers and other agricultural workers. Mr 0 J MacKinnon (Central Veterinary Laboratory, Weybridge) reviewed the steps which have been taken to control brucellosis in cattle in the UK, which led to the eradication Scheme started in 1967. Currently nearly 90% of herds are accredited free from brucella infection and by the early 1980s the national herd should be free. Another occupational hazard of agricultural workers is leptospirosis, reviewed by Dr Joyce Coghlan (Leptospirosis Reference Laboratory, Colindale). Infections by strains of the Hebdomadis (Sejroe) serogroup of Leptospira interrogans are the commonest and are probably acquired from cattle, since similar strains have been isolated from cows' milk and from their blood, urine, kidneys and aborted fetuses. Transmission of infection probably takes place during the milking process, either through contact of abraded skin with infected cow urine or through inhalation of infectious droplets of urine. Canicola infection in man has declined in recent years, probably because of changes in pig husbandry and vaccination of dogs. Icterohaemorrhagiae infection continues to occur, especially in farmers and in those exposed to rat-infested waters.
The continuing hazard to man from Chlamydia psittaci acquired from imported psittacine birds was described by Dr G A Cullen (Central Veterinary Laboratory, Weybridge). Psittacosis is to some extent an occupational disease of those involved with the pet bird trade. The Importation of Captive Birds Order, although designed to prevent the introduction of Newcastle disease virus, also helps to reduce the introduction of psittacosis. Infection of domestic turkeys, which is seen in some countries, rarely occurs in the UK.
The epizootiology of the classic zoonosis, rabies, was reviewed by Professor C Kaplan (University of Reading), who contrasted the present prevalence of rabies amongst wild foxes on the continent of Europe with the more hazardous situation for man which prevailed before the Second World War when the virus circulated mainly in dogs. The risk of rabies reaching the UK is related to the extent and intensity of infection of foxes on the continent; although accidental importation of a rabid fox could occur, the illegal introduction of an infected pet presents the greater risk and underlines the need for the present strict quarantine regulations and the prevention of smuggling. The possibility of controlling the spread of infection in wild foxes by immunization is being investigated.
Dr R G Webster (National Institute for Medical Research, Mill Hill) presented compelling recent evidence that human influenza is a zoonotic disease, with pigs and ducks being particularly implicated. Swine influenza virus was the cause of influenza outbreaks in military recruits at Fort Dix, and an identical virus was isolated from pigs in Wisconsin and in wild ducks in Canada. Indeed, 80% of about 2000 wild ducks sampled in Canada were infected with a variety of strains of influenza virus, and it is possible that the migratory habits of these birds are responsible for virus spread. Similarly, the Hong Kong strain was shown to be antigenically related to a duck strain and to spread from man to lower animals such as pigs, dogs, cats, monkeys and cattle. Genetic recombination of different strains of influenza virus and antigenic drift are believed to be responsible for the continually changing pattern of strains causing disease.
Exotic viral zoonoses were discussed by Dr D I H Simpson (London School of Hygiene and Tropical Medicine). Many are tick or mosquitoborne, with yellow fever being the most important. Others are carried by rodents and spread to man, and of these Lassa fever is perhaps the most notorious, with man-to-man spread occurring. For others, such as Ebola fever and Marburg fever, the natural reservoir is still unknown; the sudden outbreaks of these highly virulent diseases may be the result of human interference with the ecosystem.
The interdependence of the medical and veterinary professions in the control of zoonoses is no better illustrated than in the control of salmonellosis, discussed by Dr B Rowe (Central Public Health Laboratory, Colindale) and Mr J F Harbourne (MAFF Veterinary Investigation Centre, Thirsk). The problem is made complex by the many different strains of salmonella involved and their differing epidemiology. About 10000 cases of human salmonellosis are confirmed in England and Wales each year, in which 10 serotypes are implicated in 75% of the infections. Salmonella typhimurium is the most commonly isolated strain and it appears that cattle are the main reservoir of this strain. Since 1968 a series of other serotypes have remained prevalent for varying periods of time, including S. tiirchow, S. agona and S. hadar. Poultry and pigs are mainly involved in the establishment of these serotypes. Introduction in imported animal feedstuffs and establishment in breeding stock are important factors in the prevalence of these different strains. There are reasons to believe that the recent Zoonoses Order, which requires the notification of salmonella isolations and outbreaks in animals, and enables emergency control measures to be taken, together with the forthcoming Protein Processing Order, which will require the sterilization of imported and recycled animal protein foodstuffs, will help significantly in breaking the complex zoonotic cycle. Salmonella food poisoning is also a reflection of improper food processing and preparation, and the need for a 'sanitary cook book' was suggested by one discussant. The problem of drug resistance in salmonella: was also discussed. Transfer of -resistance, often multiple, by plasmids, seems to be responsible for the continued prevalence of resistant strains, in spite of the control of use of antibiotics as animal growth promoters. Uncontrolled use in some countries of antibiotics in 'human medicine is thought to be responsible for multiple resistant strains. Both the medical and veterinary professions bear some responsibility for the drug resistance problem, the overcoming of which requires mutual cooperation rather than recrimination. Dr R J Gilbert (Food Hygiene Laboratory, Colindale) reminded participants of the other causes of food poisoning, some of which are zoonoses. Bacillus cereus toxin poisoning is mainly associated with contaminated rice, but the organism is also a cause of mastitis in cattle. Several organisms are being newly recognized as possible causes of food poisoning, including Yersinia enterocolitica and Campylobacter spp., both of which have animal associations.
The course was concluded by a wideranging paper by Dr H C Goodman (Johns Hopkins University, Baltimore) on worldwide control of zoonoses. He reviewed not only the true zoonoses but also other purely animal infections which have an impact on the wellbeing of man by limiting livestock productivity and hence human nutrition. He discussed the need for a global network of zoonoses control centres, citing the Pan American Health Organization Centre already established in Buenos Aires and the WHO Centre in Athens. International cooperation is also required in the further research needed where existing control measures are inadequate, and he described the work of the International Laboratory for Research on Animal Diseases in Kenya and the WHO Special Programme for Research and Training in Tropical Diseases. There seems little doubt that some of the greatest challenges and opportunities for the control of diseases in animals to the greater benefit of man will arise in the tropical countries during the next century. No better area of study than the zoonoses can be envisaged in which the parallel paths of human and veterinary medicine can come together and fulfil the concept of the 'one medicine' first expounded by William Osler.
L N Payne

Past President Section of Comparative Medicine
